Of all racial minorities, Indigenous* populations have the most dramatic health inequities in the United States, including significantly higher rates of cardiovascular disease, cancer, type 2 diabetes, suicide, and substance abuse. [1] [2] [3] Compared with white populations, Indigenous populations have fewer educational opportunities, higher rates of unemployment and incarceration, and increased exposure to environmental risks, all of which are known contributors to health inequities. 3, 4 Within the health care system, Indigenous populations are more likely to be underinsured and to have reduced access to family medicine providers as well as to specialty care. 5, 6 Further, Indigenous individuals encounter challenges during medical visits that include bias, microaggressions, provider turnover, and a lack of understanding of Indigenous health beliefs. [7] [8] [9] Historical and contemporary events related to policies of assimilation and genocide, broken treaties, and medical racism have resulted in increased distrust of Western medicine and research by tribal members. 10 Given the breadth of health inequity for Indigenous people, we anticipate that health care providers would benefit from learning how to effectively work with Indigenous patients and communities.
The Liaison Committee on Medical Education mandates the inclusion of teaching related to transparent cultural competencies in U.S. medical schools.
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These competencies include increasing awareness of gender and cultural bias and the development of skills to effectively provide treatment to people across cultures. As a result, medical school curricula are evolving to reflect these requirements, and licensure exams have been updated to include questions about health disparities and social justice. 12, 13 Medical students have reported that they believe that multiculturalism, bias, and racism should be a part of their curriculum.
14 Students from underrepresented minority groups express that the presence of a health disparities course positively influenced their decision to attend a particular medical school. 15 However, a curriculum tailored to the medical school's local and regional minority population may be even more effective than a general course in multiculturalism. In particular, Indigenous groups are not homogenous, so there is a need for medical schools to have a specific curriculum related to the local and regional groups that trainees will serve. 15 However, it is important to note that the Leaders in Indigenous Medical Education Network, a network of medical educators from Australia and New Zealand, has emphasized the importance of teaching Indigenous cultural safety/awareness separately from multicultural awareness. 16, 17 Abstract Indigenous populations experience dramatic health disparities; yet, few medical schools equip students with the skills to address these inequities. At the University of Minnesota Medical School, Duluth campus, a project to develop an Indigenous health curriculum began in September 2013. This project used collaborative and decolonizing methods to gather ideas and opinions from multiple stakeholders, including students, community members, faculty, and administration, to guide the process of adding Indigenous health content to the curriculum to prepare students to work effectively with Indigenous populations. A mixed-methods needs assessment was implemented to inform the instructional design of the curriculum. In June 2014, stakeholders were invited to attend a retreat and complete a survey to understand their opinions of what should be included in the curriculum and in what way. Retreat feedback and survey responses indicated that the most important topics to include were cultural humility, Indigenous culture, social/ political/economic determinants of health, and successful tribal health interventions. Stakeholders also emphasized that this content should be taught by tribal members, medical school faculty, and faculty in complementary departments (e.g., American Indian Studies, Education, Social Work) in a way that incorporates experiential learning.
Preliminary outcomes include the addition of a seven-hour block of Indigenous content for first-year students taught primarily by Indigenous faculty from several departments. To address the systemic barriers to health and well-being and provider bias that Indigenous patients experience, this project sought to gather data and opinions regarding the training of medical students through a process of Indigenizing research and education.
The University of Minnesota Medical School, Duluth campus (UMMSD) is situated in a region that serves a significant Indigenous population, so it is critical for the school to offer meaningful Indigenous health content and threads throughout the curriculum. Incorporating feedback from Indigenous community members into the development of this curriculum is also critical. Therefore, we initiated a community-building and knowledgegathering project to develop an Indigenous health curriculum for medical students to address Indigenous health disparities in our local tribal areas. The purpose of this project was to create didactic material for medical students to increase their knowledge and competency in the area of Indigenous health. In this article, we describe this project, including the guiding principles supporting this work as well as the first steps in this process of creating an Indigenous health curriculum for medical students.
Minnesota Health and Medical School Context
Indigenous people represent 1.3% of the total Minnesota population and are the largest minority group in some rural regions of the state. 18 There are seven Anishinaabe and four Dakota reservations, which were created by treaties on land that was, in part, their original homelands. In 2014, Minnesota was ranked number 4 in the nation for overall health. 19 However, there remain persistent and large health disparities between Indigenous and white Minnesotans on almost all health measures. In particular, across all racial groups in Minnesota, Indigenous populations have the highest mortality rates.
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UMMSD is a regional campus of the University of Minnesota Medical School and is focused on years 1 and 2 of undergraduate medical education. It opened in 1972 and has the explicit mission "to be a leader in educating physicians dedicated to family medicine, to serve the health care needs of rural Minnesota and American Indian communities, and discover and disseminate knowledge through research." 20 Mission statements often reflect institutional values and outcomes, and in reviewing the mission statements of all U.S. medical schools, we found that UMMSD is unique in its stated focus on Indigenous health. 21 In working toward this mission, UMMSD has a strong track record of supporting Indigenous students pursuing medical degrees. In 1987, the Center of American Indian and Minority Health was established to support this mission, and an American Indian and Alaska Native physician pipeline was created. Since then, UMMSD has trained over 100 American Indian and Alaska Native physicians. Over the last five years, the incoming class has averaged 5.6 Indigenous students, representing 9% of the student body. In 1994, an elective course entitled "Seminars in Indian Health" was first offered to Indigenous students, and in 2013, was opened to all medical students. In addition, there are six medical school faculty members who are Indigenous, representing 15% of the faculty; Indigenous faculty make up just 0.1% of medical school faculty nationwide. 22 Given the mission and history of UMMSD, this project to develop an Indigenous health curriculum represented the next logical step in advancing the mission of serving the health care needs of Indigenous people.
Guiding Principles
We used the principles of communitybased participatory research 23 as well as a decolonizing methodology 24, 25 to embrace and gather knowledge from the local community around what content should be included in a medical school curriculum to improve the health of the local Indigenous community and to improve patient-provider interactions. The community-based participatory research approach invites a multidisciplinary team, using a flattened hierarchy, to approach an issue that has been prioritized by community members. [26] [27] [28] The decolonizing and Indigenous approaches (which look different from traditional Western scientific methodologies) aim to use Indigenous beliefs and knowledge to guide the research methodology in an effort to restore equity and balance to Indigenous people throughout the research process. [24] [25] [26] [27] [28] For instance, we used foundational Indigenous values and practices to guide conversations about the development of an Indigenous health curriculum, including using appropriate protocols to begin meetings, privileging Indigenous voices and belief systems, and providing local and traditional foods thereby supporting local Nativeowned businesses (see Table 1 ).
We implemented the action research cycle to capture the needs of multiple groups over time. The steps in this model include plan, act, observe, reflect, and iterate; once these steps are complete, the cycle starts over again with a revised plan. 23 We also incorporated Kern's sixstep guide to curriculum development: (1) problem identification and general needs assessment, (2) needs assessment for targeted learners, (3) goals and objectives, (4) educational strategies, (5) implementation, and (6) evaluation and feedback. 29 The combination of the community-based participatory research methodology, the action research cycle, and Kern's six-step guide to curriculum development led us to implement an 11-step, mixed-methods needs assessment that informed the eventual instructional design of the Indigenous health curriculum (see Table 2 ). In the sections that follow, we describe Steps 1-8 of this process in more detail.
Gathering Background Information (Steps 1-3)
The first three steps in this project were to listen and learn from key stakeholders and Indigenous health experts. From September 2013 to June 2014, we spoke with stakeholders within the medical school to learn about the mission, history, and current state of education around Indigenous health. During the same time period, we gathered information from programs around the world that had already implemented Indigenous health education curricula. We gathered this information using academic literature searches, Internet searches, phone calls, and in-person visits.
To complete the literature search, we used the Ovid and Education Resources Information Center databases to identify any articles describing Indigenous health content within medical school curricula. We identified other relevant curricula using Internet searches and discussions with faculty from these institutions (see Table 3 for our findings). For example, the University of Washington School of Medicine Indian Health Pathway is an elective program incorporating course work, a research project related to American Indian health, four weeks of clerkships/preceptorships, and service learning experiences. The University of Hawaii John A. Burns School of Medicine offers an elective entitled "Healthcare in Native Hawaiian Communities" for fourth-year medical students; the course includes a rotation at an Indigenousserving site where students are mentored and evaluated by a traditional healer.
Outside the United States, in Australia, New Zealand, and Canada, core competencies in Indigenous health have been identified. 30, 31 The Northern Ontario School of Medicine incorporates competencies that were identified in partnership with community members into the required courses taken by all medical students. 32 Additional opportunities for medical training focused on Indigenous health are available post graduation, and many of these programs use Web-based training and have core pedagogies. For instance, an online training program in Indigenous cultural competency out of British Columbia allows physicians and mental health professionals to receive continuing education credits. 33 In Australia, several universities have enacted pilot projects that implemented Indigenous cultural competency curricula for faculty, staff, and students. 31 We compiled these international best practices in Indigenous health training to guide the development of our Indigenous health curriculum.
Preparing for the Stakeholder Retreat (Steps 4-6)
Through our work during Steps 1-3, key medical school stakeholders became aware of and came to support our efforts to improve the Indigenous health content in the curriculum. In preparation for convening a group to decide on the specific content of this curriculum, we built relationships with local Indigenous community members through a mostly informal process of attending local events and engaging in conversations about this topic. This step was important because the medical school's presence within the community was critical to balancing an already-unbalanced hierarchy. To achieve this goal, we used a listener-learner lens. Next, in June 2014, we asked all medical school faculty to complete a baseline survey on the exact Indigenous health content already in the curriculum. Self-selected individuals-mainly faculty-then worked together to create an agenda for a retreat at which all stakeholders would come together and discuss what content should be included in the curriculum.
Conducting the Stakeholder Retreat and Survey (Steps 7-8)
In June 2014, we held a retreat to gather stakeholders' opinions of what Indigenous health content should be included in the curriculum and in what way. All first-and second-year medical students, all medical faculty, and community members determined to be experts in Indigenous health were invited by e-mail or phone to attend. The faculty and staff created a list of potential community member participants. From this list, we used a quasi-snowball method asking these community members to invite other community members who they thought would be able to contribute to the retreat. We held an informal discussion at the retreat meant to guide curriculum development and implementation. In addition, we distributed surveys to all retreat invitees via e-mail to ensure that all voices would be heard, even those who could not attend the retreat.
The University of Minnesota institutional review board deemed our project to be exempt from review, given its focus on curricular review and planning.
Stakeholder survey content
We used the material we gathered during Steps 1-7 (see Table 2 ) to develop survey questions that would guide the actual curriculum development and implementation in a tangible way. We asked stakeholders to indicate how strongly they believed that certain content should be added to the curriculum, using a Likert scale from 1 to 5 (with 1 indicating "not important" and 5 indicating "very important") as well as how that content should be taught and by whom (both quantitative and open-ended response formats). Stakeholders also responded to the following broad, open-ended questions about the delivery and purpose of the Indigenous health curriculum: (1) What 47 We rejected the use of cultural competency because of its limitations and false sense of "knowing" another person or group. Instead, we used cultural humility based on the need to reflect on our own biases and beliefs.
A framework of social justice is helpful to locate privilege, while awareness of health in/equity allows a more ecological perspective of health compared with the pathology of a certain ethnic/racial minority, and cultural humility is helpful in learning how to utilize self-critique and evaluation. 48 Instead of bringing Indigenous people and content to the medical school curriculum using Western theories and beliefs only, we allowed the Indigenous culture to permeate the medical school environment to reflect the Indigenous people present, including students, faculty, and community members, much like the Indigenizing of research and the academy.
Decolonizing methodology
Subtopic: Indigenous knowledge Smith (1999) 24 ; Mihesuah and Wilson (2004)
Region-specific Indigenous lifeways
Adapted from Maresca (2011) 49 Some recommendations included "Show up at community events" and "Find healers and elders [to act] as mentors." One of the proposed courses was entitled "Seasonal Rounds of the Anishinaabe," which would relate to the seasonal activities that local Indigenous people participate in, such as sugar bushing, ricing, berry picking, or spear fishing. This course is one example of how our model facilitates several outcomes: teaching students (1) to learn aspects of a local Indigenous community as well as (2) to learn skills, what questions to ask, and what activities to participate in when engaging with an Indigenous community. Students must get to know their local community by participation and investment, not by reading and classroom learning alone.
role should UMMSD have in moving forward Indigenous health? (2) What do medical students need to be prepared to work with Indigenous patients, families, and communities? and (3) What style of teaching is needed?
Responses were coded by a student assistant and then confirmed by the first author (M.L.). We used descriptive qualitative analysis to identify themes.
Stakeholder survey results
A total of 29 individuals participated in the survey, including 13 (45%) medical school faculty members, 5 (17%) medical students, 4 (14%) medical school faculty members from another institution (2 of whom were physicians), 3 (10%) staff, 1 (3%) faculty member from the University of Minnesota but not from the medical school, 1 (3%) clinical medical provider (e.g., physician or nurse practitioner), 1 (3%) tribal public health nurse, and 1 (3%) retired medical school faculty member.
Respondents rated themselves an average of 4.5 out of 7.0 when they were asked how knowledgeable they felt about the topic of Indigenous health. However, 16 (53%) respondents rated themselves a 5.0 or higher. Respondents (more than one response allowed) indicated that Table 2 Steps to Develop an Indigenous Health Curriculum at the University of Minnesota Medical School, Duluth Campus (UMMSD)
Step Date Action Purpose
Step 1 9/2013-6/2014 Conducted multiple semistructured, informal interviews with key stakeholders (e.g., department heads, deans, key faculty)
Understand the state of the system: What are current beliefs about Indigenous health curricula?
Gather historical content and current environmental context (i.e., readiness for change)
Raise consciousness: Highlight the incongruence between the UMMSD mission and what students are taught Step 2 9/2013-6/2014 Conducted an Internet search for medical schools with a similar mission of serving the health care needs of Indigenous populations
Gather information regarding the state of Indigenous health curricula in medical schools to help inform how we could update our program
Step 3 9/2013-Ongoing Collaborated with other medical schools with a similar mission, including visiting other medical schools, attending courses on Indigenous health, and developing e-mail relationships See firsthand how other medical schools educate their students around Indigenous health
Step 4 9/2013-Ongoing Elicited the needs of community members; attended community events, asked the opinion of community members, and invited them to UMMSD events
Listen and learn local protocol and community needs
Engage community members in a discussion that directly impacts them
Step 5 6/1/2014 Conducted an online survey of faculty regarding the Indigenous curriculum that was taught the previous year
Obtain a baseline of what is currently taught regarding Indigenous health
Step 6 4/2014-6/2014 Gathered information from all stakeholders to develop an agenda for a retreat Ensure a democratic process
Step 7 6/25/2014 Gathered the opinions of local stakeholders by holding a retreat; completed an in-person meeting to solicit answers about how to add Indigenous health to the medical school curriculum
Gather with students, community members, faculty, and administration to discuss the importance of curriculum updates and brainstorm how such changes could best occur. The retreat was characterized by two main themes: (1) It was a democratically run discussion and was held in a circle format, and (2) the discussion style, prayer, food, setting, etc., followed Indigenous values. The retreat started with a ceremony led by a local tribal healer, and lunch included traditional Indigenous foods collected and prepared by local Indigenous food producers.
Step 8 7/2/2014 Completed a postretreat survey Ensure that all voices are heard, even those who could not attend the retreat
Step 9 a 7/2014-10/2014 Collaborated with a team of medical school faculty to create a core Indigenous health curriculum Implement changes to the curriculum that best represent the voices of the stakeholders gathered through the survey, the retreat, and informal discussions. Create a curriculum that is representative of environmental needs over time, incorporating new students, new faculty, and new theories as needed
Step 10 a 9/29/2014-10/3/2014 Added seven hours of Indigenous health content to the curriculum for first-year students
Create the first Indigenous health core curriculum, and add lectures to a family medicine course for first-year, first-semester students
Step 11 a 9/2013-Ongoing Provided regular updates to stakeholders, and continued to update and revise the plan for implementation of the curriculum
Continue an open dialogue about the needs of medical students and Indigenous patients so educators can respond accordingly. This occurred through face-to-face meetings as well as e-mail for collaborators not in the region.
a The authors plan to describe Steps 9-11 (curriculum implementation and evaluation) in a future article.
they thought medical school faculty and tribal members (23 [26%] each) should teach this content along with faculty from other complementary departments (e.g., American Indian Studies, Education, Social Work, History) (19; 22%), community members (15; 17%), and others (e.g., local and regional experts, policy makers in government) (8; 9%). When asked about the type of content that should be added to the preclinical curriculum, all 14 content areas listed on the survey received at least a 6 out of 10, indicating that all topics held some importance to respondents (see Figure 1) . The top-scoring content areas were cultural humility/cultural safety, general Indigenous culture/ways of being, social/political/economic determinants of health, and successful tribal health interventions, while the lowest-scoring content areas were sovereignty/politics, Indian Health Service/health policy/638 contracting, history of Indigenous people, and oppression/privilege/social justice. in-depth cultural sensitivity training, thorough education of the true history of American Indians in the Americas, be well versed in the history of government, political and legal aspects that have surrounded, and continue to impact our people. They also need quality, hands-on residencies within agencies that provide health and social services for American Indians.
Responses to this second question also addressed historical trauma, socioeconomic challenges, traditional healing methods, and Indigenous knowledge dissemination. For instance, one respondent indicated that medical students should be aware "of the history of mistrust and of different socioeconomic challenges. They need more than just an understanding of the basics of our culture." Another respondent offered that "a starting point is immersion and exposure to culture, traditional healing, and people's current experience and concerns in health care." A third respondent commented on Indigenizing the medical school by saying:
Personally, instead of just training more Native [medical] students to be fluent in Western medicine, I'd prefer to see the university reform itself and its systems Responses to the third open-ended question, "What style of teaching is needed?" called for a mix of teaching methods. However, the combinations of teaching methods varied. Some suggested "mixed-didactic as well as experiential if possible" or "short lecture format (30 min) that focuses on one or two key points." Others recommended "panel" or "experiential." Regardless of which teaching style they recommended, many suggested that a connection to community teachers was necessary:
Much of this is best learnt by immersion in the community so, if possible, a community visit should be included. At the very least there is a need for community/ tribal members to teach this but also faculty who have worked with or are from these communities will be invaluable.
Finally, several responses suggested bringing in speakers:
Inviting physicians (both Native and nonNative) into the classroom to talk about their experiences with Indigenous patients can be very powerful, as well as inviting those patients themselves to talk about their experiences in-and frustrations with-our health care system.
Outcomes and Implications
The purpose of this project was to engage stakeholders to identify the core content for an Indigenous health curriculum to be implemented in the first year of medical school and to identify strategies for delivering this content. Table 1 ).
Numerous time-and environment-specific events contributed to the development of this curriculum. First, collaboration among Indigenous faculty both within and outside UMMSD was helpful in gathering a new and informed view of the needs of medical students. Second, UMMSD had reached a critical mass of Indigenous faculty that allowed for expanded discussions around Indigenous health and more diverse viewpoints. Third, UMMSD is part of a university, city, and state that have a higher percentage of Indigenous people compared with other regions, and this region is well known for its programs around Indigeneity. Fourth, UMMSD has had the mission to serve the health care needs of Indigenous communities for more than 30 years, which laid the foundation for improvement in Indigenous health education. Fifth, eliciting the opinions of Indigenous students and community members was significant in advancing these changes in the curriculum. to feel more comfortable in voicing their opinion, (2) it allowed non-Indigenous guests to learn in a nonthreatening way, and (3) it modeled an Indigenized medical school meeting.
Although no studies have examined the effects of adding Indigenous health content to a medical school curriculum, one study did demonstrate that medical students' knowledge, attitudes, and confidence around health disparity information increased when this topic was taught in medical school. 13 Further, medical schools with social missions graduate more students who choose to practice primary care and in underserved populations, suggesting that the mission and curriculum content of the university do influence the type of care students eventually provide. 21 Finally, high school students in California who received an ethnic studies course had higher grades and attendance and course completion rates compared with those who did not take the course. 34 These results were even more pronounced for ethnic minorities. Applying these findings to a medical school environment suggests that a curriculum that incorporates culture and diversity content may support the recruitment and retention of minority students.
Limitations
We completed this project at a single institution, so we do not know if the methodology and outcomes are transferable to other institutions. However, our use of a region-specific model coupled with cultural humility theory provides other educators located across the globe with a model for curriculum development. Next, this project followed the development and implementation of an Indigenous health curriculum but currently lacks any evaluation to determine its effectiveness. However, we plan to assess the short-and long-term learning of students by examining their cultural empathy, cultural intelligence, social justice beliefs, and Indigenous knowledge. In the future, we plan to determine the impact of this Indigenous health curriculum on (1) medical students' interactions with patients and (2) patients' health outcomes. We also plan to assess the effectiveness of the experiential training techniques used to deliver the curriculum-objective structured clinical examinations, problem-based learning cases, clerkships, internships, and other immersive experiences-to determine which practices are most effective in preparing medical students to work with Indigenous communities. [35] [36] [37] [38] [39] 
Next Steps
Our survey results suggest that (1) interdisciplinary collaboration, (2) the two-way sharing of knowledge with Indigenous community members and the subsequent incorporation of Indigenous health beliefs into medical education, and (3) experiential learning are valued next steps in this project. Therefore, we hope to engage community advisory boards as well as Indigenous health curriculum teams to guide this work in the future. Some universities have even created an elder-in-residence position to increase the presence of Indigenous people and expertise in medical education (e.g., University of Washington, University of North Carolina, Fort Lewis College, and McMaster University). 39 Further, learning objectives for students and pedagogical principles 40 for faculty and students must be created to guide future curriculum development. These guidelines can be integrated with the Liaison Committee on Medical Education cultural competence and health care disparities standard. 41 Of course, these updates require training for faculty and staff to effectively work within an Indigenous pedagogy.
In addition, some argue that there is a hidden curriculum in medical education that comprises the learning that occurs from trainees' exposure to the medical environment rather than the formal curriculum. 42 We did not take into account the learning environment in this project, but we believe that it may have an important impact on students' beliefs and therefore practices, so we suggest that further inquiry is needed in this area. In our case, Indigenizing a medical school would involve changing the dominant practices and beliefs so that the learning environment and the people within it reflect Indigenous values.
Conclusions
All UMMSD medical students now complete an Indigenous-specific health block in their first year of medical school. This change happened as the result of the efforts of many over decades and without grant funding, which some community-based participatory research theorists say is the only way to create flattened hierarchies between researchers and community members and continue interventions beyond grant funding periods. 43 We believe that Indigenizing the process of medical school curriculum development was critical to the success of our project, and we hope to continue infusing Indigenous principles and ways of being into medical education and practice to create a true partnership between these communities. Ultimately, we hope that this Indigenous health content assists in reducing the systemic biases present in medical schools and clinics to decrease Indigenous health disparities. However, more exploration is needed to determine what medical training is most effective in creating positive health outcomes for Indigenous people.
